Present study concerned with the theoretical work with numerical investigation of MHD transient naturally convective and higher order chemically reactive viscoelastic fluid with nano-particle flow through a vertical porous stretching sheet with the effects of heat generation and radiation absorption. A boundary layer approximation is carried out to develop a flow model representing time dependent momentum, energy, and concentration equations. The governing model equations in partial differential equations (PDEs) form were transformed into a set of nonlinear ordinary differential equation (ODEs) by using non-similar technique. Explicit Finite Difference Method (EFDM) was employed by implementing an algorithm in Compaq Visual Fortran 6.6a to solve the obtained set of nonlinear coupled ODEs. For optimizing the system parameter and accuracy of the system, the stability and convergence analysis (SCA) was carried out. It was observed that with initial boundary conditions, for 0.005 
INTRODUCTION
In the last few decades, the magnetohydrodynamic (MHD) heat and mass transfer flow leads a broad significant importance in fluid flow engineering technology industries. The laminar fluid flow which results from the stretching of a flat surface in a nanofluid has been investigated numerically by Khan et al. (2010) and Noghrehabadi et al. (2012) , which was to analyze the development of the steady boundary layer flow, heat transfer and nano-particle fraction over a stretching surface in a nanofluid. The viscoelastic nanofluid flow and heat transfer over a linearly stretching sheet in the presence of externally applied magnetic field. The effects of Brownian motion and thermophoretic volume fraction of nano-particles have been investigated by Shit et al. (2016) . The problem is solved numerically by using finite difference scheme along with the Newton's linearization technique. A wide range of applications can be found in several fields such as aerodynamic extrusion of plastic sheets, energy storage units, biological transportation, liquid metal fluids oil reservoirs, high-temperature plasmas, geothermal systems, heat insulation and metal and polymer extrusion, thermal energy storage devices, electronic cooling, boilers, nuclear process, micro MHD pumps, ground water systems etc. Investigations of MHD flows are mostly in vertical moving porous plate Mohamed et al. (2009) , vertical porous plate Nandy et al. (2013) and Murthy et al. (2015) , vertical insulated porous plate, infinite inclined porous plate Ramachandra et al. (2011) , semi-infinite vertical porous plate Das et al. (2015) . In recent days, nanotechnology has received a lot of attention where the further development of higher performance is still going due to effective applications in the field of cooling (transformer cooling, electronics device cooling, silicon mirror cooling, vehicles cooling, controlling fusion), biomedical (magnetic cell separation, drug delivery, cancer therapeutics, cryopreservation, nano cryosurgery) etc. The term "nano fluid" can be refers to a class of fluids by suspending nanometre sized (1-100 nm diameters) particles in common base fluids of highly enhanced thermal properties (Ferdows et al., 2013; . This type of fluids has highly industrial importance because of its unique chemical and physical properties. It has a higher thermal conductivity which controlled significant enhancement due to the rate of heat transfer.
Viscoelastic fluid model is one of the subclass of rate type fluids which has gained wide attractions among the researchers in last 10 years. The fluid of both viscosity and elasticity properties is so called viscoelastic fluid. The main advantage of using this kind of fluids is it can predict the stress relaxation whilst other differential-type fluids cannot predict such effects. Maxwell fluid widely used in the field of viscoelastic fluid in where the relaxation time (dimensionless) is insignificant however, it's beneficial for significant relaxation time in concentrated polymeric fluids of low molecular weight Ibáñez et al. (2016) and Fetecau et al. (2003) . Khan et al. investigated MHD heat and mass transfer axisymmetric chemically reactive Maxwell fluid flow of driven by exothermal and isothermal stretching disks. In the presence of nano particles, Ramesh et al. (2016) studied Maxwell fluid stagnation point flow of near a permeable surface. Recently, the radiation and viscous dissipation effects on Maxwell fluid flow in a combined MHD heat transfer thermal extrusion system was studied by Hsiao (2017) .
Flow and heat transfer of MHD nanofluid between parallel plates in the presence of thermal radiation model has been analyzed analytically with Duan-Rach Approach (DRA) by . Biswas et al. (2017) investigated the effect of presence of magnetic field, thermal radiation, heat source, viscous dissipation on boundary layer unsteady mixed convective Jeffrey nanofluid flow over a vertical stretching sheet has remained unexplored. Therefore, it is thought desirable to investigate this problem in the present study. A well-known explicit finite difference method (EFDM) (Khan et al., 2012; Bég et al., 2014) employed as a numerical tool to solve the flow governing model. Dogonchi et al. (2017) investigated MHD Go-water nanofluid flow and heat transfer in a porous channel in the presence of thermal radiation effect with DRA method. This method modifies the standard A domian Decomposition Method by evaluating the inverse operators at the boundary conditions directly.
To the best of the author's knowledge, the study of natural convective and chemically reactive viscoelastic fluid flow with nanoparticle through a vertical porous stretching sheet in presence of thermal radiation, heat generation and radiation absorption has remained unexplored. Therefore, this phenomenon is addressed in this study. The specific objectives of this numerical investigation are listed below: a) To investigate unsteady chemically reactive viscoelastic fluid flow with nano particle through a vertical porous stretching sheet with the influence of thermal radiation, mass diffusion with heat source, mass transfer and radiation absorption. b)
Mathematical solution of the flow governing model which includes transient momentum, energy and diffusion balance equations numerically using well-known explicit finite difference method (EFDM). c)
Optimizing the numerical flow parameters and predicting high accuracy of EFDM solutions by analysing stability and convergence analysis (SCA). d)
To study velocity, temperature, and concentration distribution across the boundary layer. Investigation on skin friction coefficient, Nusselt number and Sherwood number with different physical parameters. e) Evaluation of the thermal and momentum boundary layer thickness with isotherms and streamlines analysis.
FLUID FLOW MATHEMATICAL MODEL
The fluid with the both viscosity and elasticity properties is known as viscoelastic fluid. Unsteady heat and mass transfer flow of viscoelastic fluid along a semi-infinite vertical porous plate 0 y  is considered in the presence of a uniform thermal radiation and magnetic field. The flow is considered to be in the x -direction which is taken along the plate in the upward x-direction and y -axis is normal to it. When, the plate velocity ) (t U is given as 0 u U  . In initial step, it is considered that the plate as well as the fluid particle is at rest at the same temperature ( ) T T   and the same concentration level ( ) C C   at all points.
Where, C  and T  are fluid concentration and temperature species of uniform flow respectively. It is also assumed that a magnetic field 0 y
B B
 of uniform strength is applied normal to the flow region. The physical configuration and co-ordinate system of the problem is presented in the following Fig. 1 . To the best of the author's knowledge, the study of natural convective and chemically reactive viscoelastic fluid flow with nano particle through a vertical porous plate in presence of thermal radiation, heat and radiation absorption has remained unexplored. Therefore, this phenomenon is addressed in this study. Under the above assumptions, the equations that described the physical circumstances are given below (Shit et al., 2016) :
Fig. 1 Physical configuration and coordinate system

Continuity Equation
0 u v x y      (1)
Momentum Equation
With boundary condition,  is the coefficient of 
From the governing equations (1) - (5) under the initial conditions and the boundary conditions will be based on the finite difference method it is required to make the equations dimensionless. For the purpose introducing the following dimensionless quantities:
Where the obtained physical parameters are given below: magnetic parameter,
Grashof number
and Order of chemical reaction = P . Stream function  satisfies the continuity equation (6) and is associated with the velocity components in the usual way as,
The parameters of technological interest for the present problem are the local skin-friction, the local Nusselt number and the local Sherwood number, which are elucidated below (Rana et al., 2017) :
NUMERICAL SOLUTION
To solve the governing coupled non-dimensional partial differential equations with the associated initial and boundary conditions. The method of explicit finite difference has been used to solve (6) - (9) subject to the initial and boundary conditions. For this reason, the area within the boundary layer is divided by some perpendicular lines of Yaxis, where the normal of the medium is Y -axis as shown in Fig-2 
, ,
Fig . 2 The finite difference space grid
( )
The initial and boundary condition with finite difference scheme as
STABILITY AND CONVERGENCE ANALYSIS OF THE PROBLEM
Since an explicit finite difference approach is being used therefore the analysis is remained incomplete unless the stability and convergence of the finite difference scheme are discussed. For the constant mesh size the stability criteria of the scheme may be established as follows. The general terms of the Fourier expansion for , 
Substituting (17) and (18) to the main (13) - (16) 
Equation (19) - (21) can be expressed in the Matrix form, 
The coefficient of a, b and c are all non-negative. 
To satisfied allowable values are 1 1 A   4 1 A   and 6 1 A   . Hence the stability conditions of the methods are,
With initial boundary conditions 
RESULTS AND DISCUSSION
To investigate the physical phenomena of the fluid flow problem from numerical solution, a finite difference solution is obtained by the use of an explicit procedure. The numerical values of non-dimensional velocity, temperature and concentration within the boundary layer for different values of non-dimensional parameter have been computed by a FORTRAN program. For the steady-state solutions, the computations have been carried out up to dimensionless time 30
The interaction of electrically conducting fluids with magnetic fields, through electromagnetic forces called Lorentz forces. Strong magnetic parameter ( 0.00 M  ) creates drag force known as Lorentz force and the force impact the fluid velocity to decrease and temperature profiles increase. Which are showing in Fig. 3 and Fig. 4 . Fig. 5 describes, the concentration profile decreases with the increase of magnetic parameter M. and thermal boundary layer thickness are enhanced for the larger magnetic parameter. This stronger Lorentz force has an ability to decrease the mass transfer but finally concentration boundary layer thickness increases further from the sheet surface. Fig. 12 it can be observed that the concentration profile increases with the increase of thermophoresis parameter Nt. It is true because Nt is directly proportional to thermophoresis diffusion coefficient DT which enhances the mass transfer. Therefore, growing value of DT increases Nt, which accelerates mass transfer. The parameter, r P is the ratio of kinematics viscosity to the thermal diffusivity which is physically very with temperature for example, water r P =7.0 (At 20 °C), Ammonia gases r P = 1.38 falls more quickly compared to air r P = 0.71. In addition, r P << 1 explains the thermal diffusivity dominates. For the large values of Prandtl number, i.e., r P >> 1, the momentum diffusivity dominates this behavior. In Fig. 13 represents that thermal boundary layer thickness decrease with the increase of Prandtl number. From Fig.14 , Sketches the concentration distribution for different values of Lewis number Le. In this figure, it can be seen that concentration profile decreases with the increase of Lewis number Le. This happens because Lewis number is inversely proportional to Brownian diffusion coefficient DB, therefore Le increases when DB decreases as a result concentration decrease. Thermal radiation (electromagnetic radiation) could be attributed due to thermal excitation. The temperature could be affected in presence of thermal radiation at moderate temperatures which is significant. Thermal radiation for a medium which contains it inevitably has pressure and density gradients and the treatment requires the use of hydrodynamics.
Fig. 14 Concentration profiles for different values of L e
The consequence is stable for all distances into the boundary layer and validates the advantage of employing thermal radiation in nano-scalematerials dispensation processes. It can be seen that the temperature is in the nano-fluid is significantly intensified for the growing value of radiation. Here R represents the comparative contribution of thermal radiation heat transfer to thermal conduction heat transfer. In Fig.15 , describe that the increase of thermal radiation the thermal boundary layer thickness increase and Fig. 16 , represents the concentration profiles decrease with the increase of modifies Grashof number. The heat generation parameter Q serves to slightly increase the temperature distribution, but the reverse behavior is observed further from the sheet and the flow is accelerated. Therefore, increasing heat generation enhances temperature and increases temperature boundary layer thickness further from the wedge represents in Fig.17 . The dimensionless velocity distribution for different values of heat generation parameter Q is illustrated in Fig.18 . The nano-particle concentration and concentration boundary layer thickness is decreased with strong heat generation parameter Q closer to the sheet surface but finally concentration boundary layer thickness is increased further from the sheet surface. 
CONCLUSIONS
The Numerical solutions for viscoelastic fluid with nano -particle towards a moving semi-infinite porous stretching sheet with thermal radiation, heat source, chemical reaction, and mass diffusion is analysed. The results are presented graphically with various parameters. 
